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.
The work described in this report was performed by the Space Division
of Rockwell International Corporation under Contract N_%S3-16765, Fracture
Control Methods for Space _huttle Vehicles, for the Lewis Research Center
of the National Aeronautics and Space Administration. The investigation was
conducted under the technical direction of Mr. Gordcn T. Smith of NASA/
LeRC. The project study manager at the Space Division of Rockwell
International Corporation was Mr. A.F. Liu, with Dr. Paul C. Paris of Del
Research Corporation and Dr. Matthew Creager of Del West Associates, Inc.,
acting as primary technical consu/tants.
This report consists o£ three volumes:
Volume I. Fracture Control Design Methods (prepared by A.F. Liu)
Volume II. Assessment of Fracture Mechanics Technology for Space
Shuttle Applications (prepared by R.M. ]Eh: et)
Volume III. Space Shuttle Configurations (prepared by A.F. Liu and
E.J. Mulcahy)
Mr. 5ames E. Collipriest, Jr., provided overall techanical guidance in
the preparation of Volume II. Mr. Edward J. Mulcahy and Mr. A.S. iV£usicman
contributed significantly to the preparation of Section I. I (Space Shuttle Vehicle
Structural Description) of Volu__e I. l_r. John _4_amon and IVLr. F. Stuckenberg
aided substantially in the preparation of the nondestructive eva/uation sections
in Volumes 1 and If. IVlr. R.E. O'Brien and Mr. R. 4. Ehret contributed,
respectively, Section P.2 (Prevention of Cracks and Crack-Like Defects in
Shuttle Vehicle Structure) and Section 2.3.8 (Required Material Properties
Data for Space Shuttle Fracture Mechanics Analysis) of Volume I. Dr. Matthew
Creager contributed Section 2.3.6 {Failure Under Complex Loading Conditions)
and Section 2.3.7.4 (Damage Tolerance Analysis for Pressure Vessels of
Volu_uae I and Section Z. 2 (Thin Sheet Behavior) and a discussion of fracture
behavior under combined in-plane loading in Section i. Z (Linear Elastic Con-
cepts o£ Fracture Behavior) of Vohm_e [[.
Mr. R.W. Westrup prepared the original proposal response to the RFP
and established the basic frame work for the study program. The managerial
guidance provided by l_r. R.P. Olsen, Engineering iV_anager, Materia/s and
Processes, Space Division, is acknowledged by the authors.
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This volume consists of the preliminary design drawings for the Space
Shuttle vehicle structural components. The drawings represent the prelimi-
nary design configurations as of (on or before) .Tune 1973.
Figures I. I. i to I. I. 4 present the general configuration and locations
for major structural components. Figures l.g. I to 1.2.3 illustrate the
structural parts for the solid rocket booster, and Figure 1.3. I represents
the external tank.
The Space Shuttle orbiter is conveniently divided into six component
assemblies:
I. Mid fuselage (Figures 1.4.1 to 1.4.1Z)
2. Wing (Figures I. 5. i to I.5.4)
3. Forward fuselage and crew compartment (Figures i. 6. I and 1.6. Z)
4. Aft fuselage (Figures I. 7. I to I.7.5)
5. Vertical stabilizer (Figures 1.8. 1 to 1.8.4)
6. Landing gear (Figures I. 9.1 and I.9.2)
The maintenance accesses are shown in Figures I. 10. I to I. 10.5.
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ATneria3's Spoce Shuttle IranSDorl_tion system is paramount in furthering this count_/'s
kna_ledge--brincjing our tremendous advancements in si_ec_ sciences back to Earlh as direct be
all.
The Shuttle orbiter--the delta-winge d flyin!= machine about the size of a medium-range j(
reu_ble, cargo-carrying, _ airplane wilh workhorse Cal_abilities, Each Shuttle orbiter can fly ¢
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Figure l. 1. I. Space Shuttle Systez_z
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Figure 1.4. 3. Mid Fuselage Side Panels
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Figure' L.8.2. Vt, rtical SLabilizt'r Leading Edge Assembly
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Figure 1.8. 3. Vertical Stabiliz_,r i<uddvr Assembly
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Figure 1. 10. 1. Shuttle Area Zone Breakdown
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